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Description 



UNIFIED METHOD AND APPARATUS TO 
SIMPUFY TELEPHONE AREA CODE 
DIALING 

Cross Reference To Related Applications 

[0001] This application is a continuation of pending application 
serial number 10/065,273 filed September 30, 2002, now 
U.S. Patent number 6,687,365 issued February 3, 2004. 
Said 10/065,273 is in turn a continuation of application 
serial number 09/683,598 filed January 23, 2002, now 
abandoned, which in turn is a continuation of Application 
Serial Number 09/567,832, filed May 9, 2000, now U.S. 
Patent number 6,343,125, issued January 29, 2002, which 
in turn is a continuation-in-part of Application Serial 
Number 09/085,781, filed May 28, 1998, now U.S. Patent 
number 6,061,443, issued May 9, 2000, which in turn 
claims the benefit of expired U.S. Provisional Application 
No. 60/047,747, filed May 28, 1997. All of the above- 
referenced documents are herby incorporated by refer- 



ence. 

Background of Invention 

[0002] jhis invention relates generally to the field of telephone 
numbering systems, and particularly, discloses a simpli- 
fied method of dialing in connection with telephone area 
code overlays and area codes in general, and an associ- 
ated apparatus that enables individual telephone sub- 
scribers to utilize this simplified dialing method indepen- 
dently of the adoption or non-adoption of this method by 
the telephone companies and pertinent government agen- 
cies. 

[0003] As population increases, and as the use of the telephone 
system grows to accommodate new, non-traditional uses 
of switched telephone connections such as facsimile 
transmission, internet traffic, and related non-voice, data 
applications, the existing 7-digit numbering scheme for 
local calling is coming under increased stress. Under the 
existing North American numbering plan, which addresses 
any given telephone location by (NXX)N23-4567, where N 
is a digit from 2 to 9, X is any digit from 0 to 9, NXX is an 
area code, and N23-4567 designates a 7-digit phone 
number with central office prefix N23, a single area code, 
in theory, can only accommodate up to 8 million numbers 



(1 million based on the last six digits, times 8, for a first 
digit between 2 and 9). This is further restricted, since any 
given central office prefix N23, which is addressed 
through a single central office, and which can accommo- 
date up to ten thousand numbers, may be under-utilized, 
for example, in a rural area where a central office of given 
N23 prefix may only serve a few hundred or a few thou- 
sand telephones. With competition developing in local 
loops, the so-called "CLECs" (Competitive Local Exchange 
Carriers) are obtaining given N23 prefixes for their own 
central offices, exerting further pressure on our number- 
ing supplies. The depletion of available numbers in an 
area code is called "Area Code Exhaust". The process of 
replenishing the number supply in a numbering plan area 
is called "Area Code Relief. 
[0004] Current solutions for Area Code Relief (splits and standard 
overlays) create, rather than solve, problems for cus- 
tomers. Recently, the widespread use of these methods 
has resulted in what can readily be described as a "Na- 
tional Area Code Disaster." Our dialing landscape has 
been damaged, and this damage has been expensive and 
disruptive for businesses and consumers. Some of the im- 
pacts from these current relief methods are outlined be- 



low. 

[0005] FIGS. 1, lA illustrate an established area code (818, as an 
example) before being impacted by area code relief. One 
solution which has been utilized, is so-called area code 
splitting, which is illustrated by FIGS. 2, 2A. In this solu- 
tion, a geographic boundary is cut through the existing 
area code, the original area code (e.g. 818) is maintained 
on one side of the boundary, and a new area code (e.g., 
626) is established on the other side of the boundary. 
This approach, however, is highly disruptive to telephone 
users both within and outside of the affected area code. 
Telephone owners in the new 626 area code effectively 
change to a new phone number overnight, and are forced 
to reprint letterheads, business cards, advertisements, di- 
rectory listings, etc., in order to advise callers of their new 
area code. Callers both inside and outside the affected 
area code must adjust to the disrupted dialing patterns, 
including becoming familiar with the new numbers. Auto- 
dialers calling into the new area code, and from the new 
area code into the old area code, must be reprogrammed. 
Perhaps the only aspect of local calling which survives, is 
that callers within the old area code and the newly created 
area code can still use a 7-digit number to dial other tele- 



phones within their own area code's boundaries. However, 
calls across the new border between the old area code and 
the new area code now require 10 or 1+10-digit dialing, 
and disruption occurs both within and outside of the per- 
tinent area codes. Overall, area code splitting is cumber- 
some, disruptive, and expensive. 

[0006] An area code split forces half of the customers in the af- 
fected area to give up their existing phone numbers, cuts 
abbreviated (7 digit) dialing areas in half, and permanently 
disrupts established dialing patterns both within the af- 
fected area and into the affected area from everywhere 
else in the world. The overall cost just for mopping up af- 
ter a single area code split is estimated to be over 40 mil- 
lion dollars (this includes updating signs and stationary, 
reprogramming of burglar alarms, fire alarms and other 
auto dialing systems, notifying customers and friends of 
number changes, modifying local phone switches, etc.). 
This reshuffling of phone numbers creates confusion for 
customers, resulting in numerous missed or misdialed 
phone calls for many years to come. 

[0007] Another solution, illustrated by FIGS. 3, 3A, is the stan- 
dard overlay method. In this method, instead of the geo- 
graphic split of FIGS. 2, 2A ,the new area code is "overlaid" 



on top of the original area code. The result is a form of 
"subscription-based," rather than "geographic" splitting. 
That is, once the original (or "parent") 818 area code (for 
example) nears saturation, many new local telephone 
subscribers will be given numbers in the new (or "child") 
area code, such as 626 in this example. Over time, tele- 
phones with the 626 area code and telephones with the 
818 area code will be intermingled throughout the geo- 
graphic area described by the original 818 area code's 
boundaries. A user who first subscribed to a telephone 
connection in the 818 area code before saturation (i.e., 
exhaust), and who subscribes after saturation, e.g., to a 
second telephone connection to run a facsimile machine, 
would possibly obtain a 626 number for the facsimile line, 
and thus could have lines with two different area codes 
under the same roof. Over time, the overlay area (i.e., that 
area served by both the parent (e.g. 818) and the child 
(e.g. 626) area codes) would have telephone numbers with 
both area codes interlaced throughout it, and a call across 
the street, or even within the same building, could well in- 
volve two (or more) area codes. 
[0008] The advantage to this approach, is that nobody ever needs 
to "change" their telephone number. Existing subscribers 



keep their original (the "parent") area code, while new 
subscribers might obtain a number from the new ("child") 
area code. With this method, no one ever has to update 
advertising, letterhead etc., to inform customers and 
friends about the area code change, because only new 
subscribers would receive service in the new area code. In 
addition, this approach is transparent to people outside of 
the overlay area, whether receiving calls from, or dialing 
into, the overlay area. Thus, this overlay method is much 
less disruptive to existing subscribers than is the area 
code split of FIGS. 2, 2A. 
[0009] The disadvantage of this method, is that it severely dis- 
rupts local dialing patterns. In particular, as illustrated, 
every call, even locally, now becomes a 10 or 1+10-digit 
call, in which the caller must supply an area code even for 
calls right across the street, or to the office upstairs in the 
same building. Thus, autodialers must be reprogrammed, 
directory listings must be reprinted with at least 10-digit 
numbers, small children or elderly or handicapped per- 
sons must learn or re-learn a more difficult dialing tech- 
nique, and the simplicity of 7-digit dialing stands in peril 
of extinction. While the FCC mandate for dialing parity in 
overlays has been interpreted to require that 10 or 1 + 10 



digit dialing be used for all overlay dialing, it would be 
desirable to achieve this required parity, if possible, by di- 
aling fewer than 10 or 1+10 digits. 
[0010] In summary, using standard overlays for relief also creates 
hardship for customers. Existing dialing patterns are dis- 
rupted for all customers in the affected area. Seven (7) 
digit abbreviated dialing is abandoned for less convenient 
(and very unpopular and controversial) 10 or 1 + 10 digit 
dialing. For all calls in a standard overlay scenario, the 
area code must be dialed before the 7 digit number, cre- 
ating difficulty for customers — especially children, el- 
derly, and handicapped. Many people have expressed 
concern that dialing multiple area codes for calls within a 
single geographic region will create a feeling of disunity 
for the area. The shift from 7 digit to 10 or 1 + 10 digit di- 
aling also necessitates reprogramming for all burglar 
alarms, fire alarms and other automatic dialing systems 
which had previously been programmed with 7 digit num- 
bers. Incomplete calls will occur when 7 digits are dialed 
without the area code, and it is likely that the wrong area 
code will often be used by mistake, which happens today 
even where area codes are not overlaid. And, the likeli- 
hood of misdialing at least one out of 10 or 11 digits is 



significantly greater than when only 7 digits are dialed 
(expect an increase of 42% for 10 digits and 57% for 10 or 
1 + 10 digits). 

[0011] By disrupting established dialing patterns, area code splits 
and standard overlays cause hardship, confusion and ex- 
pense for customers, and prompt numerous misdials and 
wrong numbers. 

[0012] It would be desirable if area code relief could be achieved 
with a minimum of disruption and expense. For a solution 
to be "preferred" it would have to satisfy both the needs of 
the customer and the requirements of the telecommunications in- 
dustry. 

[0013] It would therefore be desirable to have a numbering plan 
which greatly reduces the confusion and inconvenience 
that is associated with having multiple area codes within 
individual neighborhoods and households. 

[0014] It would further be desirable to have a plan which is non- 
disruptive to existing 7 digit and 10 or 1+10 digit dialing 
patterns, wherein no one is put in jeopardy by a change to 
their local dialing plan (especially children and elderly / 
handicapped persons), and existing auto dialers can com- 
plete calls without reprogramming. 

[0015] It would further be desirable to have a plan which reduces 



the likelihood that the new overlay area code will be a 
stigma for new businesses. 

[0016] It would further be desirable to have a plan which ensures 
that costs to businesses and disruption overall will be 
kept to a minimum. 

[0017] For customers, a preferred solution would: be consumer 
friendly; allow customers to keep their existing area codes 
and phone numbers; preserve all dialing patterns to es- 
tablished phone numbers (backward compatibility); mini- 
mize impact on children and the elderly; avoid costly re- 
programming of existing burglar alarms, fire alarms and 
other auto-dialers; save consumers, businesses and tele- 
phone companies money overall; and provide long term, 
non-disruptive relief to exhausted area codes. 

[0018] For the telecommunications industry, a preferred solution 
must: offer benefit to customers; be competitively neutral; 
be technically workable; be cost effective to implement; 
be built on top of the existing network so that past in- 
vestment is not discarded; and limit all costs and changes 
in "dialing, switching and programming" to the geo- 
graphic area in which the solution is implemented. 

[0019] It would be difficult to argue against an alternative which 
met these specifications, yet it is natural that controversy 



might surround it. 
Summary of Invention 

[0020] The invention disclosed herein is based on the standard 
overlay method of FIGS. 3, 3A, but establishes a unified 
dialing plan for these overlays which eliminates the need 
for 10 or 1+10-digit dialing within an overlay region. It 
avoids the disruption of area code splitting as described 
above in connection with FIGS. 2, 2A, and it also avoids 
the need to dial 10 or 1 + 10-digit numbers within an 
overlay area as in FIGS. 3, 3A. 

[0021] In particular, within an overlay area, the original (parent) 
area code is represented by a single-digit suffix "0", and 
the child area code is represented by the single digit suf- 
fix "1". Subsequent child area codes can be numbered 2 
through 9, before the need arises to add a second digit to 
the suffix. For anyone within the overlay area (from either 
the parent or a child area code) who is dialing to a number 
in the parent area code, all that is required is to dial the 
original 7-digit local number, followed by the single-digit 
suffix "0". In reference to FIGS. 6, the "0" suffix causes 
computerized telephone number conversion device l 
(whether a central office switch 2, a custom calling service, 
or a customer premises equipment device 3, 4) to signal 



the seven digit number using the parent area code. Addi- 
tionally, by default, if the first 7 digits are dialed and an 
eighth digit is not dialed before expiration of a predeter- 
mined timing delay, the device l will assume (by default) 
that the eighth digit is a zero, and the call will be routed 
to the seven digit number that was dialed, in the parent 
area code. 

[0022] For anyone within the overlay area (from either the parent 
or a child area code) who is dialing to the (first) child area 
code, all that is required is to dial the original 7-digit local 
number, followed by the single-digit suffix "1", which 
represents the (first) child area code. This suffix will cause 
the telephone number conversion device to signal the 
given 7-digit number, but in the (first) child area code. In 
short, using the earlier examples, a "0" suffix or a timing 
delay without a suffix causes the seven digits provided to 
be dialed into the 818 (parent) area code, while a "1" suf- 
fix causes the seven digits provided to be dialed into the 
626 (first child) area code. 

[0023] This system does not in any way affect or change the 

standard overlay method of FIGS. 3, 3 A, but rather pro- 
vides a simplified method for dialing within and between 
overlaid area codes. Full 10 or 1+10-digit dialing could 



still be used by someone wishing to do so, but simplified 
dialing using only 8 digits (or 7 digits with a timing delay 
for dialing to the parent area code) can likewise be used, 
since each seven-digit-plus-suffix combination can be 
mapped precisely into a corresponding 10 or 1+10-digit 
number. Ideally, this method would be implemented in 
central office switching equipment and would become 
adopted as a unified dialing plan. 

[0024] Alternatively, or in supplement to this, this method can be 
implemented through customer premises equipment (CPE) 
that takes an 8-digit number (or a 7-digit number plus 
timing delay), and converts (maps) it into the appropriate 
10 or 1 + 10-digit number ("1" + "3 digit area code" + "7 
digit telephone number"). The CPE would then send the 10 
or 1 + 10 digits to the central office switch for signaling, 
while only requiring the caller to have dialed 7 or 8 digits 
to place the call. 

[0025] In brief, the "unified method and apparatus to simplify 
telephone area code dialing" according to the invention 
comprises a dialing system which: 1) Allows for optional 
(not mandatory) 10 or 1+10 digit dialing within and be- 
tween all area codes in the geographic overlay area;2) 
Unifies all area codes in the geographic overlay area with 



a simple 8 digit (7+suffix) dialing system. The suffix rep- 
resents one often possible overlaid area codes with '0' 
being the original area code, '1' being the first overlaid 
area code, '2' being a future second overlaid area code, 
etc. When the appropriate device (a switch, custom calling 
service or a computerized CPE device) receives the full 8 
digits, it translates the number into a traditional 10 digit 
number (3 digit area code + 7 digit phone number) and 
passes it through the network as if the number had been 
originally dialed as 10 or 1 + 10;3) Preserves established 7 
digit style' dialing to all phone numbers in the original 
area code from any area code within the geographic over- 
lay area, by use of a "timing delay.'Tunctionally the net- 
work switch, custom calling service or CPE will be looking 
for either 10 or 1 + 10 style numbers or 7+suffix style 
numbers. With default dialing, if only 7 digits are dialed, 
after an appropriate timing delay the switch will assume 
that '0' is the intended 8th digit and will put the call 
through to the original area code of the overlay area. In 
this way, backward compatibility is achieved for dialing to 
'pre-relief phone numbers' from any area code in the geo- 
graphic overlay area, and the system appears completely 
non-disruptive to the customer. In short, the invention 



offers an advanced 8 digit dialing system based on and 
fully compatible with overlay groupings, yet it is backward 
compatible with all established dialing patterns to existing 
(pre-relief) phone numbers. 
Brief Description of Drawings 

[0026] The features of the invention believed to be novel are set 
forth in the appended claims. The invention, however, to- 
gether with further objects and advantages thereof, may 
best be understood by reference to the following descrip- 
tion taken in conjunction with the accompanying drawing 
in which: 

[0027] FIGS. 1, lA show the established dialing patterns in an 
area code prior to implementing area code relief. 

[0028] FIGS. 2, 2A show the prior art method of area code split- 
ting, which disrupts established dialing patterns. 

[0029] FIGS. 3, 3A show the prior art method which employs 
standard overlays, which also adversely impacts estab- 
lished dialing patterns, and how its overlaid levels are not 
united by a distinctive dialing plan. 

[0030] FIGS. 4, 4A show a unified dialing plan for overlays in ac- 
cordance with the invention, which is non-disruptive to 
established dialing patterns and which unifies all levels of 
the overlay area with a simple 8 digit dialing system. 



[0031] FIG. 5 is a functional (flowchart) diagram of the unified di- 
aling plan for overlays of FIGS. 4, 4A. 

[0032] FIG. 6 is a chart illustrating the number allocation method 
according to the invention. 

[0033] FIG. 7 is a functional (flowchart) diagram of an alternate 
embodiment of the invention. 

[0034] FIG. 8 is a chart illustrating the number allocation method 
according to alternate embodiment of the invention of 
FIG. 7. 

[0035] FIGS. 9 are schematic input/output diagrams illustrating a 
computerized apparatus according to the invention, and 
the use of this apparatus in connection with a telephone 
company switch and a customer premises equipment de- 
vice. 

[0036] FIGS. 10-12 are flowcharts illustrating in varying levels of 
detail how the unified dialing plan for overlays is achieved 
in connection with traditional testing and routing meth- 
ods, and in connection with interactive and non-in- 
teractive announcements (messages). 

[0037] FIG. 13 is a block diagram illustrating a customer 

premises equipment embodiment of the invention in fur- 
ther detail including area code function keys. 

[0038] FIG. 14 is a flowchart illustrating the extension of the tra- 



ditional testing and routing of FIGS. 10-12 to the five- 
digit area codes disclosed herein. 
Detailed Description 

[0039] FIGS. 1, lA, 2, 2A, 3, and 3A illustrate prior art methods 
of allocating area codes and dialing, as was discussed 
earlier in the background of the invention. 

[0040] FIGS. 4, 4A illustrate a dialing system which supports the 
implementation of overlays for area code relief by elimi- 
nating the public's main objections to them. The plan pre- 
serves established dialing patterns to existing (pre-relief) 
telephone numbers, and unifies all levels of an overlay 
area with a consistent abbreviated dialing method. Long 
term relief is provided for exhausted area codes without 
impacting dialing, switching or software in any other areas 
of the North American Numbering Plan (NANP). 

[0041] Defining the following terms will be helpful for the dis- 
cussions that foWow.parent level of overlay, the original area 
code (in these examples the 818 area code). 

[0042] child level of overlay, a new overlaid area code (in these ex- 
amples the 626 area code is the first child level). 

[0043] overlay area: a single geographic area which contains the 
parent level and all of the child overlay levels. 

[0044] intra-overlay area calls: refers to calls where the origin and 



the destination area codes botli reside within the geo- 
graphic overlay area. 

[0045] abbreviated dialing: dialing which requires fewer than 11 

digits to complete (abbreviated dialing within an area code 
is typically 7 digits). 

[0046] timing: as used in this Unified Dialing Plan, a predeter- 
mined interval (probably 3-4 seconds) invoked after the 
7th digit of a phone number is dialed. If this interval 
elapses and no further digits have been entered, the 
phone system switch will run an analysis on the 7 digit 
number that has been dialed. This technique will allow 
customers to dial valid phone numbers of varying lengths 
(7 or 8 digits). 

[0047] In accordance with the invention, an overlay is imple- 
mented such that local dialing within the overlay area is 
facilitated by:'7 digit' + timing dialing for intra-overlay 
area calls directed to the parent level of the overlay from 
any level of the overlay. This ensures that dialing patterns 
to existing numbers (parent level numbers) are not dis- 
rupted with the introduction of an overlay, and can con- 
tinue to be dialed with 7 digits plus a brief wait. 

[0048] '3 digit' (7 + suffix) dialing for intra-overlay area calls di- 
rected to any level of the overlay (parent or child). This is 



a '7 + x' system, where the 8th digit is a suffix and acts as 
an overlay selector. Each area code within the overlay area 
is assigned a unique identifier, which is to be used as the 
'8th digit suffix' or 'overlay selector' in dialing. This fea- 
ture unifies all levels of the overlay area with consistent 
abbreviated dialing, regardless of the originating or desti- 
nation overlay area codes. The parent is assigned a "0" for 
the eighth-digit suffix, the first child is assigned a "1", 
and subsequent children are assigned "2" through "9". 
When only seven digits are dialed followed by the timing 
delay, it is assumed by default that the eighth digit is a 
"0", and the call is routed accordingly. 
[0049] 10 or 1+10 digit dialing, as used in the standard overlay 
method, is permissive, but not mandatory, throughout the 
entire overlay area. Every 7 or 8 digit number has a unique 
correspondence with (mapping to) a 10 or 1 + 10 digit 
number. 

[0050] FIGS. 4 and 4A, and FIGS. 5 and 6, illustrate how these 
three dialing methods are integrated in accordance with 
the invention. While this plan is applicable to any area 
where an overlay might need to be implemented, for ease 
of illustration it will be described by example using 818 as 
the original area code, and 626 as the first new 'overlaid' 



(child) level. 

[0051] Within the overlay area only (i.e., the example 818/626 
overlay area), the suffixes for intra-overlay area dialing 
are determined as follows: All 818 numbers receive a suf- 
fix of '0' (representing the parent level). All 626 numbers 
receive a suffix of '1' (representing the first child level). 
Any future overlay levels receive a suffix of '2' - '9' in that 
order. This framework allows for easy future expansion 
when more telephone numbers are needed. 

[0052] Thus, for calls originating anywhere within the 818/626 
overlay area, dialing 123-4567-0 (to the parent level) is 
fully equivalent to dialing 1-818-123-4567, and indeed 
either style of dialing is valid and will successfully place 
the call. Similarly, dialing 123-4567-1 (to the first child 
level) is fully equivalent to dialing 1-626-123-4567, and 
again, either style of dialing is valid and will successfully 
place the call. For dialing to a second child level within an 
818/626/??? overlay area, with a second child area code 
designated by???, dialing 123-4567-2 (to the second 
child) is fully equivalent to dialing l-???-123-4567, and 
again, either style of dialing is valid and will successfully 
place the call. 

[0053] Further, all 818 (parent) numbers can also be reached 



from any level of the overlay area simply by dialing the 
original 7 digit number and then waiting for a short tim- 
ing delay. This feature of the invention makes the intro- 
duction of an overlay completely non-disruptive to the 
existing dialing patterns of the original area code. 
[0054] For example, for calls originating anywhere within the 
818/626/??? overlay area, dialing 123-4567 and then 
waiting for the timing delay is fully equivalent to dialing 
1-818-123-4567. That is, 7-digit dialing, followed by the 
timing delay, defaults to the 7 digit number in the original 
area code, which accommodates established 7 digit dial- 
ing patterns to pre-relief phone numbers. For a switch- 
based implementation, the telephone industry and / or 
appropriate government agencies would determine the 
appropriate length for this timing delay, which could 
range from perhaps 1 to 10 seconds, and ideally might be 
about 3 to 4 seconds. The industry could also customize 
the length of the timing delay on a customer-by-customer 
(number-by-number) basis. Thus, one customer might 
request that all calls dialed from his or her phone use a 3 
second delay. Another customer might similarly request 
an 8 second delay for calls from his or her phone. Finally, 
customer premises equipment used to achieve this dialing 



functionality in a standard overlay area can readily be pro- 
grammed with the precise timing delay desired by the 
user, using methods well-known in the art. 
[0055] Other variations on the timing delay may be necessary in 
order to avoid misdials. These variations might include: 1) 
When the child overlay is first implemented, there will not 
be many numbers in the new area code (same as a stan- 
dard overlay), so the chances of too short of a delay caus- 
ing a misdial early on is very low. This might justify a rel- 
atively short timing delay at first implementation ~ say 3 
to 4 seconds. As the months go by — if warranted by fre- 
quent misdials — the delay could be gradually increased 
as the new area code grows more populated. 2) A few 
seconds after 7 digits have been entered, a recorded mes- 
sage could play that would give instructions on how to in- 
put the 8th digit — "for 818 area code - enter 0, for 626 
area code - enter 1 ," etc. After a few more seconds it 
might say "at the tone, your call will default to the 818 
area code beep". 3) If certain numbers were consis- 
tently misdialed, those numbers might be selectively 
blocked from 7 digit default dialing ~ or people could re- 
quest that they never receive any 7 digit default calls. This 
would not harm the functionality of the plan. These cus- 



tomers would still be able to dial with 7 digit default 
(protecting auto dialers, burglar alarms, fire alarms, etc.), 
but their own number would no longer be reachable that 
way. 4) Or, the 7 digit default method might serve only as 
a transition device during the first 6 months to 1 year of 
implementation. If misdials do become problematic, it 
could be phased out altogether. This would still leave the 
overlay area with a very functional and efficient 8 digit ab- 
breviated dialing plan. 

[0056] For calls originating within the overlay area, the telephone 
number conversion device, whether in a telephone com- 
pany switch, a modified custom calling service, or in cus- 
tomer premises equipment, would operate as follows: 
Once 7 digits are received, the call will be considered le- 
gal. However the number conversion device will wait an 
additional predetermined timing period for a possible 8th 
digit, which is the 'overlay area code selector'. If the tim- 
ing delay elapses before the 8th digit is received, a suffix 
of '0' is assumed, and the 7 digit call will automatically be 
directed to the 818 (parent) level of the overlay. 

[0057] If 8 digits are received before the timing delay elapses, 

the conversion device will analyze the number, examining 
the 8th digit first. If the 8th digit is a '0', the call will be 



directed to the 818 (parent) level of the overlay. If the 8th 
digit is a '1', the call will be directed to the 626 (first child) 
level of the overlay. 

[0058] If the predetermined 'timing delay' elapses and less than 7 
digits have been received, the call is considered aban- 
doned, and the standard 'try again' message is given. 

[0059] Once the proper overlay level is determined and the call is 
routed to the proper area code within the overlay area, the 
suffix is discarded, leaving a standard 7 digit number to 
be routed by traditional 7 digit switching logic. All of the 
above is readily implemented, using methods well-known 
in the art, in the switching or custom calling service device 
at telephone company central offices, and / or in cus- 
tomer premises equipment, by taking a 7 or 8 digit num- 
ber and converting it into the appropriate 7 digit or 10 or 
1 + 10 digit number, then signaling it to a normal tele- 
phone company switch in a standard overlay, or even 
non-overlaid, situation. 

[0060] Jo summarize, all '7 digit + timing' or '7 digit + suffix' 
calls are converted to 10 or 1 + 10 or 7 digit numbers as 
appropriate, by the phone system or by the customer 
premises equipment, and are then transparently routed to 
the proper overlay level. It is to be noted that 10 or 1 + 



10 digit dialing for intra-overlay area calls would also be 
supported, if that is how an individual preferred to dial, 
but it would not be mandatory. As such, the dialing plan 
according to the invention integrates seamlessly with the 
standard overlay method. 

[0061] For local or toll calls originating within the overlay area, 
but directed outside of that area, mandatory 10 or 1 + 10 
digit dialing would be used. This requires no change 
whatsoever to the existing method of placing calls outside 
an overlay area. If someone in the overlay area were to ac- 
cidentally use the '10 + x' or '1 + 10 + x' format (because 
they had become accustomed to dialing 8 digit phone 
numbers) it wouldn't matter because in 10 or 1+10 dial- 
ing, all extra digits beyond 10 or 1+10 are ignored. Just 
as they have always been. 

[0062] For calls originating outside the overlay area which are di- 
rected into the overlay area, standard 10 or 1 + 10 digit 
dialing would be used. If someone from outside the over- 
lay area were to accidentally use the '10 + x' or '1 + 10 + 
x' format (because they were unclear as to the correct di- 
aling rules in the overlay area) it wouldn't matter because 
in 10 or 1 + 10 dialing, all additional digits are ignored. 
Again, this does not in anyway change how someone out- 



side the overlay area dials into the area. 

[0063] The overlay method heretofore described integrates well 
with existing directory listing practices, because numbers 
within an overlay area can all be listed with 8 digits. Thus, 
for example, in the 818/626 telephone directories the 
numbers will be listed as follows:818 num- 
ber999-3360-0626 number956-2200-1213 num- 
ber2 13-462-2 110(out of 'overlay area' number)626 num- 
ber347-9426-1818 number883-6234-0310 num- 
ber310-244-0177(out of 'overlay area' number)ln the 
above, 7 digits + '0' = 818 area code; 7 digits + '1' = 626 
area code. Because no area codes would need to be listed 
for intra-overlay area phone numbers, the 'new' 626 num- 
bers (which a new business might have) will not stand out 
as red flags to customers looking for experienced ser- 
vices. Only out of 'overlay area' phone numbers would 
stand out, the same as they already do in current directo- 
ries. This would not be a flag for the business being 
"new," it would simply be a flag for the business being 
out-of-area, as it is at present. 

[0064] Jo further remind people how the system works, a sticker 
could be supplied to customers in the 818/626 area that 
said, e.g., "8 digit dialing supported: 7 digit phone num- 



ber + 0 = 818 area code; 7 digit phone number + 1 = 
626 area code. "The public can be informed about the use 
of the new plan, for example, with easy-to-understand 
language such as:"For calls made from any telephone 
within the 818/626 overlay area to any phone number 
with an 818 area code (818 is the original (or "parent") 
level of this overlay area):You may dial all 818 area code 
telephone numbers exactly as you always have in the past 
using just 7 digits. After a short delay your call will go 
through. 

[0065] You may avoid this delay by dialing the 7 digit number + 
0. 

[0066] For calls made from any telephone within the 818/626 
overlay area to any phone number with a 626 area code 
(626 is the first new (or "child") level of this overlay 
area):You must dial all new 626 area code telephone 
numbers as the 7 digit number + 1. 

[0067] For calls made from any telephone within the 818/626 
overlay area to phone numbers in area codes outside of 
the 818/626 overlay area:Dial 1 + area code + 7 digits — 
the same as you would before the overlay went into effect. 

[0068] For calls made from area codes outside of the 818/626 
overlay area to any area code within the 818/626 overlay 



area:Dial 1 + area code + 7 digits — the same as you 
would before the overlay went into effect. "This plan ad- 
dresses customers' objections to using overlays which 
they fear would result in confusion and/or the inconve- 
nience of having to dial 11 digits just to call across the 
street. 

[0069] Jo ease the public's transition to overlays, simple 7 digit 
dialing to all existing (pre-relief) parent level numbers is 
maintained (this is also a benefit for children, the elderly / 
handicapped, and automatic dialing systems). 

[0070] The plan allows for abbreviated '7 digit + suffix' dialing 
from and to any phone within the entire overlay area, 
without affecting how 10 or 1 + 10 digit calls 'out-of , 
'into', or 'within' the overlay area are handled. It is ex- 
pandable to 10 levels (0-9) of overlay within a single geo- 
graphic dialing area, allowing for painless addition of 
many new numbers in the future. 

[0071] Additionally, the new style of directory listings which this 
dialing plan permits won't be a disadvantage for new 
businesses. 

[0072] For the public, this plan will have the psychological appeal 
of being a new 'high tech' solution to the challenges pre- 
sented by splits and standard overlays. It responds to all 



of the public's concerns about overlays, and will leave citi- 
zens and businesses with a feeling that something is fi- 
nally being done to protect them from the expense and 
disruption that traditionally comes with area code exhaust 
and relief. 

[0073] When the advantages of this plan are weighed against the 
disadvantages of area code splits and standard imple- 
mentations of overlays (expense, disruption, confusion, 
inconvenience, permanent impact on the size of geo- 
graphic dialing areas, etc.), this unified dialing plan for 
overlays clearly makes sense as a solution for both the 
short and the long term. 

[0074] This system can be applied to any area that is faced with 
the need to introduce an overlay. If this system becomes a 
standard, over time large areas of North America would be 
able to locally take advantage of this plan without affect- 
ing how any 'out of area' or 'into area' dialing and switch- 
ing is handled. 

[0075] In short, this numbering plan greatly reduces the confu- 
sion and inconvenience that is associated with having 
multiple area codes within individual neighborhoods and 
households. Because the plan is non-disruptive to exist- 
ing 7 digit and 10 or 1+10 digit dialing patterns, no one 



is put in jeopardy by a change to their local dialing plan 
(especially children and elderly / handicapped), and it en- 
sures that existing auto dialers can complete calls without 
reprogramming. This plan reduces the likelihood that the 
new overlay area code will be a stigma for new busi- 
nesses. Finally, it ensures that costs to businesses and 
disruption overall will be kept to a minimum. 

[0076] It is important to note that this plan according to the in- 
vention can be used even when there is not a unique orig- 
inal area code. In these cases, only the 8 digit "unifying" 
feature of the plan would be implemented. This situation 
would occurif an overlay were implemented on top of two 
existing distinct area codes. In this case, the 7 digit de- 
fault would only be used as a transition vehicle for each of 
the original area codes, and then would be phased out, 
leaving the 8 digit system in place. 

[0077] The 8-digit-only version of the plan could also be used 
where a standard overlay has already been implemented. 
In these cases, the 7 digit feature of the plan would not be 
used at all, but the 8 digit feature could be implemented 
and save callers 3 digits on each call. The 8 digit feature 
could also be used totie together geographically distinct 
area codes that will not be overlaid, simply as a way to 



avoid having to dial 10 or 1+10 for out of area code calls. 

[0078] Where two existing NPAs are overlaid, the transition would 
take place in two phases. In the discussion following, Area 
Code A signifies either of the existing area codes. Area 
Code B signifies the other existing area code, and Area 
Code C signifies the new overlay area code. Note, to avoid 
confusion with situations where there is only one original 
area code, the '0' suffix should not be used in cases where 
there are two or more original area codes. 

[0079] In phase one, before implementing the overlay, each of 
the two existing NPAs would separately migrate from 7 
digit to 8 digit dialing using the 7 digit default as the 
transition vehicle (10 or 1+10 digit dialing within each 
area code would also be enabled at this time). Area Code 
A would migrate to 7 digit+'l' suffix, and Area Code B 
would migrate to 7 digit+'2' suffix. In either case, 7 digit 
calls (with a delay) would default to the area code of origin 
during the permissive period. It is important to recall that 
in this situation, the two area codes are in separate geo- 
graphic areas, so 7 digits can default to the area code of 
origin without confusion. During this period it might be 
possible to dial between the two area codes using either 
the 8 digit option or standard 10 or 1+10 digit dialing. 



[0080] In phase two, at the end of the permissive dialing period, 
each of the existing area codes would have separately mi- 
grated to 8 digit or 10 or 1 + 10 digit dialing for all calls, 
and the 7 digit default method will no longer be available 
for either area code. At this point 8 digit dialing and 10 or 
1+10 digit dialing would be available for all calls within 
and between Area Codes "A" and "B". The third area code 
would now be overlaid and could immediately use 8 digit 
or 10 or 1 + 10 digit dialing for all calls within the "A B C" 
Area Code Grouping. The 8 digit numbers in this new 
overlaid area code ("Area Code "C") would be 7 digit+'3' 
suffix. This results, finally, in all three area codes being 
unified with the 8 digit dialing option. Naturally 10 or 
1+10 digit dialing would also be an available dialing 
method, for anyone who wishes to use it. 

[0081] Even if this plan is not adopted as a North American stan- 
dard, it integrates seamlessly with the existing standard 
overlay method, as well as with established methods for 
dialing within and between non-overlaid area codes. Thus 
it is possible for computerized customer premises equip- 
ment (CPE), using methods well-known in the art, to op- 
erate according to the lower flowchart of FIG. 5, and thus 
convert 7 and 8 digit numbers into the appropriate 10 or 



1 + 10-digit numbers, and then transmit these 11-digit 
numbers out to phone company switching equipment that 
uses only the standard techniques for dialing within and 
between overlaid and non-overlaid area codes. This CPE 
could optionally be supplemented with a set of "hot but- 
tons" on the phone which would be programmed to spe- 
cific 3 or 1+3 digit area codes. By pressing one of these 
buttons at the start of a call, one could dial a 10 or 1 + 10 
digit phone number with only 8 key presses (hot button + 
7 digit number). Or, the 7 digit number plus 1 digit suffix 
method earlier described can be used, as desired by the 
user. Users of such a CPE device, using programming 
"setup" methods that are well known in the art, could 
choose their own suffixes to associate with each area code 
within the overlay area, and could determine for them- 
selves which area code gets the "0" suffix and hence can 
be dialed merely by 7 digits plus a timing delay. Addition- 
ally, such a CPE device can work in situations other than 
overlays if a user wishes to enjoy abbreviated dialing be- 
tween separate non-overlaid area codes. Thus, for exam- 
ple, not limitation, a user can associate a digit (e.g., 0 
through 9) with the ten area codes he/she dials most of- 
ten. Then, by dialing a seven digit number plus one of the 



area code-associated digits, the user can acliieve 8-digit 
dialing into ten different area codes. Tliis CPE can be at- 
taclied to a phone line or to a preexisting phone as an 
add-on module, or it can be integrated directly with the 
telephone as a unitary device. Use of the word "telephone" 
above, and throughout this disclosure, is intended and 
understood to include facsimile machines, autodialers, 
computers, and any other devices that can be connected 
to a phone line or a wireless service connection, and 
which can generate the tones and / or pulses necessary to 
place a telephone call. 
[0082] It should be noted that while numbers in all of the area 
codes within the geographic overlay area can be reached 
by dialing either 7+suffix' or '10 or 1+10", the 7 digit 
default' dialing option (which requires a timing delay) ap- 
plies only to numbers in the original area code and only 
under default conditions. On the surface this would seem 
to offer preferential dialing to certain numbers (which 
would be counter to the FCC's mandate for dialing parity 
in overlays). However, on closer examination it becomes 
clear that very few people would intentionally take advan- 
tage of this option. Because of the timing delay when only 
7 digits are dialed, customers will quickly opt for dialing 



the 8th digit (in this case '0') in order to complete calls in 
the most expedient way. This 7 digit option is really only 
provided in order to ease the transition into an overlay 
scenario, and to act as a safety net for old "7 digit style" 
calls which would otherwise be lost. It provides an ex- 
tremely long permissive dialing period, ensures that any 
phone number that had been dialed with 7 digits in the 
past could still be dialed the same way, and minimizes the 
need to immediately update auto dialers and databases. 
More than likely, (aafter implementation of this invention), 
7 digit calls will only be initiated by auto dialers which had 
been programmed pre-relief (i.e. alarm system auto di- 
alers), and which are typically difficult or costly for their 
owners to update. In short, from a dialing parity stand- 
point, 7 digit dialing plus a timing delay is on a par with 8 
digit dialing and no timing delay, i.e., the dialing of an 
eighth digit and the waiting for a timing delay are equiva- 
lent with one another insofar as they might deter a user 
from choosing a service provider for whom one option 
would be used over the other. 
[0083] As has been mentioned several times, this invention can 
also be implemented by telephone company switching 
equipment as a modified custom calling service. It could 



be integrated into the network either as a general feature 
available to all customers as part of their basic monthly 
service, or as a subscription based feature available only 
to customers who pay a monthly fee or a pay per use pre- 
mium. As an example, if this custom calling service were 
activated when the customer entered *?? (where ?? are any 
two digits selected by a telephone company for this pur- 
pose), the switch would be signaled that a 7 or 8 digit 
(rather than 10 or 1 + 10 digit) call is about to be dialed. 
But entering the *?? would of course reintroduce extra di- 
aling digits which this invention is designed to eliminate, 
so other approaches might also be considered. 
[0084] For example, not limitation, instead of initiating the cus- 
tom service by dialing a *??, this service could be auto- 
matically triggered if the customer began his call with a 
"2" through "9". The custom service would then "watch" as 
digits were entered, and "decide" what to do with any 
given number. Naturally 411, 911 and other special ser- 
vices would immediately be released to the network after 
only 3 digits are entered. Seven (7) digit calls would not 
be released until after the timing delay, and both 7 and 8 
digit calls would be translated into the proper 3 digit area 
code + 7 digit phone number before entering the net- 



work. Calls beginning with a 0 or a 1 would not trigger 
this service, since it could be assumed that these numbers 
were going to be dialed as full 10 or 1+10 or 0+10 digit 
numbers (and thus would not be using 7 or 8 digit dial- 
ing). And, since a caller can always choose to dial with ei- 
ther the reduced-digit option, or the full 10 or 1+10 digit 
number, using 7 or 8 digit dialing might automatically be 
billed as a premium service, while the use of full 10 or 
1 + 10 digit dialing would be billed as a standard 
(non-custom) service. 
[0085] If this dialing method is implemented by the phone com- 
panies as a custom calling feature, or through CPE, the 
customer might be able to specify that any given area 
code is the "parent style" area code. This would allow for 
7 digit default dialing to any area code of the customer's 
choosing, and could be used for both overlaid and non- 
overlaid situations. If each customer could select which 
area code defaulted to 7-digit dialing, then every cus- 
tomer would get to choose exactly one area code for 7 
digit dialing, and there would be no possible advantage or 
disadvantage to anyone, either placing calls or receiving 
calls. This further overcomes any concerns that may arise 
regarding dialing parity. 



[0086] The same user-selectable approach can be used for the 
"child style" area codes. Here, using a customized calling 
service, or CPE, each user could specify that a certain 
group of area codes is to be dialed with either one digit at 
the beginning of the dialing or one digit at the end, and 
the user could specify which area codes are associated 
with which digits. 

[0087] Further, the user could select one area code for pure 7 
digit dialing (no timing delay). Thus, if a user wanted to 
still be able to make all of his or her 818 calls by only di- 
aling 7 digits, the user would tell the switch that any call 
placed by that user which doesn't start with a 0 or a 1 will 
always be a call intended for the 818 area code. Another 
customer might prefer to make 626 his or her special 7 
digit area code. If this feature could be changed at will, 
the user could make his or her phone behave as if it were 
located in any area code, at any time. A phone in Califor- 
nia, for example, would be able to dial 7 digit numbers in 
a New York area codelA display on the user phone or sim- 
ilar device could show what area code is assigned as the 
special 7 digit area code (similar to the caller ID display). 
A device or telephone similar to the "hot button" device 
disclosed earlier can also be included. Thus, when the 



user presses the hot button, it remains selected (or ON) 
until it is turned off, or until a different area code "hot 
button" is selected. In this way, after choosing an area 
code, all calls dialed afterwards may be dialed with only 7 
digits (not 8). This could make the user's telephone be- 
have exactly as it did before the overlay. Or, if the user 
wanted to place many calls to the 202 area code, he or 
she could press or program the 202 button, and from 
then on dial all calls to that area code using only 7 digits. 
Similarly, an OFF switch can be provided, so that one can 
bypass any of these special dialing features. This would 
help new users feel "safe" with this device. 

[0088] All of the above, it is again noted, can readily be imple- 
mented through phone company switches, and / or 
through computerized CPE. 

[0089] FIGS. 9 illustrate a preferred embodiment of the underly- 
ing computerized device of the invention. FIG. 9a, using 
an 818/626/??? overlay area as an example, illustrates 
computerized telephone number conversion device l 
which accepts the dialing tones of a 7 or 8 digit telephone 
number as input, determines by means of an association 
table which area code to associate with each overlay se- 
lector (including timing delay expiration with no selector, 



which defaults to the parent (e.g. "0") selector, and out- 
puts a 10 or 1 + 10 digit number corresponding to the full 
1 + area code + local number of the number being dialed. 
The direct, one-to-one mapping between 8-digit num- 
bers and 10 or 1+10 digit numbers according to the in- 
vention makes the device i extremely simple to imple- 
ment using methods well-known in the art. Naturally, any 
time it is detected that a "0" or a "1" is the first digit di- 
aled (e.g., the caller dials 1-818-N23-4567), the conver- 
sion is deactivated, and the number as dialed is simply 
passed through conversion device l unaltered. Similarly, 
the association table would contain special numbers such 
as "911", "411", etc. that, if detected, are simply passed 
through unchanged. 
[0090] The modular device l, in turn, easily integrates into a 

number of settings. As shown in FIG. 9b, it can easily be 
incorporated into a telephone company switch 2 (or a 
PBX-type system at a customer site), and can thus be used 
to detect incoming 7 or 8 digit numbers, convert them 
into 10 or 1+10 digit numbers, and signal the full 10 or 
1 + 10 digit number associated with the incoming 7 or 8 
digit number. As noted earlier, this may or may not be 
provided to the customer as a custom calling service. 



[0091] In the CPE variation, module l is connected to an ordinary, 
preexisting teleplione 3. It converts 7 or 8 digit numbers 
dialed at the telephone keypad 5 into the correct associ- 
ated 10 or 1+10 digit numbers, and then sends these 
converted numbers to the telephone switch over tele- 
phone line 6. Alternatively, telephone 3 and module l can 
be incorporated together into a unitary "enhanced" tele- 
phone 4, which similarly converts the input 7 or 8 digit 
number into a 10 or 1 + 10 digit number and sends that 
number out over the telephone line 6. In either event, this 
CPE device gives the telephone user the option to simplify 
his or her dialing whether or not the telephone company 
itself chooses to implement this invention systemwide. 
And, in the event the simplified dialing of this invention is 
implemented as a custom (premium) calling service, this 
CPE device enables the user to avoid paying the premium 
for this custom calling service, and at the same time enjoy 
the benefits of this simplified dialing. 

[0092] For all of these variations, programming means 7 are used 
to program and customize module i, using methods well- 
known in the art. This can include establishing the rela- 
tionships between overlay selectors and area codes, set- 
ting the timing delay, programming "hot buttons" for the 



CPE device, etc. 

[0093] Finally, the methods described above lend themselves as 
well to a non-disruptive method for what to do when all 
800 = 8 X 10 X 10 of the original 3 digit (NXX) area codes 
are used up. (N = 2 through 9, X = 0 through 9.) This 
method involves introducing new 5 digit area codes, 
where the 4th digit will always be a 0 or a 1, and the fifth 
digit may be 0 through 9. This will create a system for 
adding 800 x 2 x 10 = 16,000 more area codes without 
disrupting how existing numbers are dialed. 

[0094] In this method, all 800 original area codes will be able to 
be known as either the NXXOO or as the original NXX. All 
new area codes will be NXXOl - NXX09 or NXXIO - 
NXX19When the dialing doesn't start with a 0 or a 1, the 
telephone number conversion device detects this and de- 
termines that the number is being dialed without an area 
code prefix, so it will treat the call as a conventional 7 
digit call, or a 7 or 8 digit call according to the invention 
as heretofore described. If the dialing does start with a 0 
or 1, the telephone number conversion device detects this 
and determines that the number following will be either a 
3 digit or 5 digit area code. 

[0095] In this case, if the 4th digit that follows the 'original 0 or 



1' is not a 0 or a 1 (i.e., if it is a 2 through 9), then the 
telephone number conversion device interprets this to 
mean that an original 3 digit area code is being used, and 
the call will be able to be completed without dialing the 
full 5 digits for the area code. This takes advantage of the 
fact that standard 7 digit numbers are always in the form 
N23-4567, where the first digit N runs from 2 to 9. As 
such, this method is non-disruptive for dialing to these 
original 800 established 3-digit area codes, since a call to 
a number in these area codes will always be able to be 
completed the same as it is today - with a 1 + XXX + 7 
digit number ~ or — optionally, with a 1 + XXXOO + 7 
digit number. 

[0096] If the 4th digit that follows the 'original 0 or 1" is a 0 or a 
1, the telephone number conversion device will recognize 
that a 5-digit area code is being dialed, will await the fifth 
number of the 5 digit area, and will then signal the seven 
digits provided thereafter into the given 5-digit area code. 
That is, all new 5 digit area codes will be recognized be- 
cause of the 0 or 1 in the 4th position, and these will only 
be reachable by dialing the full 5 digit area codes. 

[0097] While the use of a single-digit suffix will suffice for an 
overlay area encompassing up to ten area codes (which 



should cover any overlay situations likely to develop for 
the foreseeable future), if an overlay area in the future 
were to include more than ten area codes, then a two- 
digit suffix would be required. In essence, the single-digit 
overlay codes would be supplemented with a second 
overlay selector code digit, enabling up to 100 area codes 
to coexist within one overlay area. Intra-overlay calling 
would then use either 7 digit plus timing delay, 8 digit 
plus timing delay or 9 digit dialing, rather than just 7 digit 
plus timing delay or 8 digit dialing as described above. 
While it is unlikely that an overlay area will grow to cover 
more than ten area codes anytime soon, such a two-digit 
suffix is nevertheless encompassed by this disclosure and 
its associated claims. 

[0098] irrespective of whether this system is uniformly adopted, 
CPE can readily be programmed using methods well 
known in the art to enable a telephone user to enter area 
codes in accordance with the above. 

[0099] An alternate embodiment of this invention illustrated by 
FIGS. 7 and 8 involves implementing overlays in a manner 
which would create "child" area codes spawned from the 
original area code, but these new codes would appear to 
actually share the original area code's name. To the net- 



work, these area codes would be known as, for example, 
818-A, 818-B, 818-C, etc. This method would allow cus- 
tomers everywhere (even outside of the overlay area) to be 
able to dial "1" + the 3 digit "818" area code + an 8 digit 
(7 digit+X) number, and have the suffix digit determine 
the intended overlay (area code) level. As with the earlier 
embodiments, the original area code could have the suffix 
"0", and be dialable with either 1 + 3 + 7 digits+timing 
delay or 1 + 3 + 7+X. Within the affected area, all calls 
could be made by dialing only 8 digits or 7 digits+timing 
delay. 

[0100] This alternate variation will in practice be transparent to 
the user, while in execution (at the switching level) it will 
be functionally the same as a standard overlay. The 8th 
digit (0 - 9) will be treated as a suffix, and will determine 
which of the overlaid area codes is to be accessed. The 
actual switching at the local level would still be based on 
traditional 7 digit dialing. Customers in area codes which 
have not been overlaid in this manner, do not need to use 
8 digit numbers when dialing local calls, or to use 1 + 3 + 
8 digit numbers when dialing out of area calls, unless 
those calls are being sent to a multiple area code 8 digit 
dialing region. 



[0101] In this alternate variation, local calls for the multiple 818 
area code region would be handled as follows: On the 
switching level, the original area code, for example "818", 
will be known as 818-A and the first level of overlay will 
be known as 818-B, etc. After the central office receives 
the traditional 7 digits, there will be a courtesy pause of 3 
to 7 seconds, which will allow the user to enter a '0' or '1' 
or nothing. If no 8th digit is entered, the system assumes 
'0' and directs the call to 818-A. This feature allows all 
existing phone numbers to still be accessible by dialing 
only the original 7 digit number. If a '0' is entered, the 
system also directs the call to 818-A. If a '1' is entered, 
the system directs the call to 818-B. Once the number ar- 
rives at 818-A or 818-B, it is switched at the central office 
as a normal 7 digit number (the new 8th digit is ignored 
at this level - it was only necessary in determining which 
of the overlaid area codes to access). On the dialing level, 
for example, 818-A can be accessed the same as always, 
by dialing only the 7 digit phone number. The 8th digit '0' 
could be added by the user, but it is not mandatory. Thus 
no directories, stationary, auto dialing systems, etc., need 
to be changed. 818-B will be accessed when the user sup- 
plies a '1' for the 8th digit. These new numbers will always 



be known to the users as 8 digit phone numbers, and so 
no existing databases will need to be updated. 
[0102] In this alternate variation, calls coming into the region 

from outside of the region will be handled as follows: On 
the switching level, when an out of region call is initiated 
with a 0 or a 1 (to access long distance or operator ser- 
vices), the phone system normally listens for the comple- 
tion of a 10 digit number, i.e. 818-956-3360. With this 
variation of the invention, the phone system will listen for 
the traditional 10 digits, and will then supply a courtesy 
pause of 3 to 7 seconds which will give the opportunity 
for the user to enter an 11th digit (if necessary). The 10 or 
11 digit phone number will then be routed to the appro- 
priate destination area code. If the call was intended for 
818, when it arrives at 818 the number is tested for a '0' 
or '1' suffix in the same manner as described for local 
calls above. If there is no 8th digit, the system assumes '0' 
and directs the call to 818-A. If the 8th digit is "O", the 
system also directs the call to 818-A. If the 8th digit is "l", 
the system completes the call to 818-B. Once the number 
arrives at 818-A or 818-B, it is switched at the central of- 
fice as a normal 7 digit number. On the dialing level, 
818-A can be accessed the same as always, by dialing 



only 1-818+the original 7 digit phone number. The 8th 
digit '0' can be added by the user, but it is not mandatory. 
Thus no out of town directories, auto dialing systems, 
etc., need to be updated. 818-B will be accessed when the 
user dials 10 or 1+818+the 8 digit phone number, using 
a '1' for the 8th digit. These new numbers will always be 
known to the users as 8 digit phone numbers, and so 
there is no existing data that needs to be updated. In the 
future numbering demands could be met by implementing 
overlay levels 2 through 9 as needed. 

[0103] The unified method and apparatus to simplify telephone 
area code dialing is a non-disruptive solution for area 
code relief which is both competitively neutral and con- 
sumer friendly. It provides a technically workable alterna- 
tive for area code relief which minimizes hardship to local 
business and the public. 

[0104] New numbers can be added to a geographic area without 
changing the way that existing numbers are dialed. Estab- 
lished 7 and 10 or 1+10 digit dialing patterns are main- 
tained and a new 8 digit option is enabled which allows 
for abbreviated dialing within and between all area codes 
in the geographic overlay area. 

[0105] Further, the plan demonstrates how dialing parity 



(mandated by the FCC) can be maintained in an overlay 
witliout requiring tlie full 10 digit (or actually 1 + 10 digit) 
phone number to be dialed. 

[0106] The invention disclosed herein might, at first glance, seem 
to call upon techniques which previously have been re- 
jected by the Telecommunications Industry and Public 
Utility Commissions. But a closer examination demon- 
strates that these techniques, as proposed here, solve 
rather than create problems. The cost of implementing 
the plan for an affected region may well be less than the 
overall cost (cost to business, cost to public and cost to 
telecommunications industry) of an area code split. 

[0107] Figs. 10 through 12 illustrate in varying levels of detail 
how the unified dialing plan for overlays is achieved in 
connection with traditional testing and routing methods, 
and in connection with interactive and non-interactive an- 
nouncements (messages). In particular, to conserve num- 
bering resources, many telephone companies define a 
limited number of 3-digit area codes that can be dialed in 
a given local region without a leading"l", while the re- 
maining combinations of three leading digits are defined 
(or deduced from the defined area codes) to be the three- 
digit prefixes of seven-digit local telephone numbers. 



(see, for example, the box labeled "CO code ambiguity 
testing" in Figs. 11 and 12.) This information locally 
defining which three digits sequences are to be regarded 
as area codes and which are to be regarded as central of- 
fice codes is typically contained in a database maintained 
by a telephone company, and it varies both by region, and 
over time as numbering resources are assigned or reas- 
signed. If the user employs customer premise equipment 
in accordance with the practice of this invention, then the 
user may locally define his or her own such database. 
[0108] Thus, these figures illustrate in the flowchart boxes la- 
beled "traditional testing and routing"how if an initial di- 
aled digit is detected to be a digit "1", then the next three 
digits are regarded to be a three-digit area code, while if 
the initial dialed digit is detected to be a digit other than 
"1", then further test are made on the first three digits in- 
cluding the initial dialed digit. If it is determined that the 
initial dialed digit combined with said first and second 
digits following, comprises a three-digit area code, then a 
call is signaled to the receiving telephone device at a 
three-digit area code represented by the initial dialed 
digit combined with the first and second digits following, 
and at a 7-digit telephone number represented by third 



through ninth detected digits following the initial dialed 
digit. Alternatively, if the initial dialed digit combined with 
the first and second digits following are determined to not 
comprise an area code, then the initial dialed digit com- 
bined with the first and second digits following is re- 
garded to comprise a central office code, and the central 
office code combined with third through sixth detected 
digits following the initial dialed digit is regarded to be 
the 7-digit telephone number of said receiving telephone 
device. The overlay selector code is then set to the sev- 
enth detected digit following the initial dialed digit. 

[0109] Also shown in these figures, for example not limitation, 
are various interactive and non-interactive messages / 
announcements that can be used to help the telephone 
user easily place calls. 

[Olio] In the discussion and claims, the word "digit"is often used 
to refer to the traditional numbered keys "O"through 
"9"and the "*"and "#"keys traditionally found on a tele- 
phone. However, insofar as particular "digits"are used as 
shorthand "codes"to represent and enable simplified dial- 
ing of overlays and / or area codes, it is understood that 
the word "digits" is more broadly defined and understood 
to comprise, for example, telephone device function 



"keys"that by a single depression also represent and en- 
able simplified dialing of overlays and / or area codes. 
This is illustrated, for example, in the block diagram of 
Fig. 13 illustrating a customer premises equipment em- 
bodiment of the invention which includes area code func- 
tion keys. In the particular illustrated embodiment, the 
user can have up to 20 "speed-diar'area code "digits," ten 
of which are associated with the traditional"0"through 
"9"keys, and the other ten of which are associated with 
the ten illustrated area code keys. It is also noted that the 
telephone number memories found on many telephones 
can, if desired, be programmed to hold three-digit area 
codes that can then be recalled from memory and used in 
a similar manner to the ten illustrated area code keys. 
I] It is also noted that the customer premises equipment can 
set any additional detected digit in any user- 
predetermined position in the dialing sequence to be the 
area code selector code, i.e., that the user ought not be 
restricted to having this additional detected digit be the 
final digit dialed after the local telephone number. It is 
also noted, since telephone companies in some areas per- 
mit 1 + 10 or 10 digit dialing, while in other areas only 
1 + 10 digit dialing is permitted, that customer premises 



equipment preferably will comprise a switch or similar 
means for setting the customer premises equipment to 
send out touch tone signals in a manner consistent with 
the local dialing rules. Finally, it is noted that the afore- 
mentioned information locally defining which three digits 
sequences are to be regarded as area codes and which are 
to be regarded as central office codes is typically con- 
tained in a database maintained by a telephone company, 
and varies both by region, and over time as numbering 
resources are assigned or reassigned. As noted, if the 
user employs customer premise equipment in accordance 
with the practice of this invention, then the user may lo- 
cally define his or her own such database, or may even 
download this database from the pertinent telephone 
company. However, in the preferred embodiment, the 
customer premise equipment simply transmits any suit- 
able dialing sequence without a preceding "l"directly to 
the telephone company as is, so that the telephone com- 
pany's own database, which will always be accurate and 
timely, completes all of the testing (and user advisory 
messaging as necessary) to determine which leading 
three-digit sequences are area codes, which are central 
office codes, and which are invalid codes. 



[0112] While only certain preferred features of the invention have 
been illustrated and described, many modifications and 
changes will occur to those skilled in the art. It is, there- 
fore, to be understood that the appended claims are in- 
tended to cover all such modifications and changes as fall 
within the true spirit of the invention. 



